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cause, as Marbe et al. had held; and the author believes that the
stroboscopic phenomena of movement have ceased to occupy a peculiar
position and may be entirely explained by the laws of intermittent
retinal stimulation, and eye movements (p. 51?)-

Aside from the analogy of after-images of motion, etc., it must
appear as a difficulty in Diirr's explanation, that the ' critical period '
of interruption for a moving point of light was about one-tenth that
for stroboscopic phenomena; while in general it is hardly probable
that the after-image of a moderate stimulus would prevent the recog-
nition of an interruption approximately .2" long. Furthermore the
actual eye movements, which I have been able to detect in a series of
simple and large figured tests have been altogether too few and ir-
regular to warrant the importance they are given in the hypothesis.
Unfortunately the author assumed rather than investigated them.

RAYMOND DODGE.
WESI,EYAN UNIVERSITY.

On the Psychology and Physiology of Reading. I. By EDMUND B.
HUEY. The American Journal of Psychology, XI. Pp. 283-302.
The article is a partial report, chiefly physiological, containing a

most valuable contribution to our knowledge of the eye movements in
reading.

The Delabarre eye-cup and a delicate recording pointer, with time-
recording attachments, gave kymographic tracings, exhibiting with
great distinctness the number and relative positions of reading pauses,
together with the extent and velocity of the eye movements which
separated them.

The most noteworthy results are the time values of the various proc-
esses. The relatively constant forward movements average 41-48 <s.
The return sweeps have a much higher velocity, averaging only 52-68 <s,
although the arcs of movement are at least three times as great as the
forward movements. The reading pauses average 183-191 a in those
series made under satisfactory experimental conditions.

These values are unquestionably far more reliable than any yet ob-
tained by the aid of visual methods. The reviewer doubts, however,
if we can accept them without some correction. It is possible that
the extra work the eye performs in moving the long pointer with short
leverage may not essentially delay it. The assumption certainly de-
mands experimental investigation.

The author's eye reaction, after practice (181.7 <x), approximates
very closely my later measurements by the visual method, which were
evidently not at hand when the article was written.
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The concluding section reports the extent of the reading field in
successive 150- exposures of connected discourse.

RAYMOND DODGE.

Zur Hypothese der Sehstoffe und Grundfarben. By Dr. ADOLPH
STOHR. Leipzig u. Wien: Deuticke. 189s. Pp. 103.
In the hypothesis which is brought forward in this paper the

author assumes several visual substances, and, in the end-apparatus of
the optic nerve, ultra-microscopic visual elements, or corpuscles,
which are excited, under proper conditions, by the visual substances.
It is further supposed that the direct action of light upon the visual
corpuscles is already sufficient to set them into molecular vibration, and
that the effect of the visual substance is simply to modify and to
strengthen this vibration; the object of this duplex supposition is to
combine in one a photo-physical hypothesis and a photo-chemical one,
—the physical action of light on the corpuscles is common to all
animals that have the power of vision, while the photo-chemical por-
tion of the hypothesis applies only in the case of those animals which
possess the visual substances. In the highest animals these substances
are three in number and they give rise to the elementary color sen-
sations ; a single visual corpuscle is excited in three different ways by
the three visual substances, and if by all of them at once in a resultant
1 unitary' fashion. There is no difference in the function of the rods
and cones as regards the quality of the sensation furnished, but the
rods are more serviceable in a faint illumination and the cones in a
high light.

To particularize farther, the visual elements (corpuscles, or as they
are better called later, threads) consist of minute fibers each thickly
strewn over its entire surface with projecting flat plates, four in a
given plane, and composed of material of four different sorts, fitted to
respond to four different sorts of stimulus and to furnish three primary
color-sensations together with the sensation of white. [This hypo-
thetical structure corresponds well with that lately made out by Patten
in the rods and cones of certain animals.] The most characteristic
part of the theory is that these little plates are set into molecular vibra-
tion in the first instance by the direct action of light (all alike in this
case, and attended by the white sensation), but in the second instance
this vibration is added to by the (respectively synchronous) molecular
vibrations of the three photo-chemical substances, when severally pro-
duced by light of different periodicity. It is then neither the production
nor the destruction of a photo-chemical substance that is effective in


